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Abstract
Because recirculating systems for breeding ϐish (in general) and trout (in particular), are more and more used 
in ϐish production and aquaculture, we investigated the inϐluence of two different growth systems (classic system 
vs. recirculating system) on the ϐish health. Physiological status of trout was evaluated by histological investigations 
made  at the liver level. At trout reared in the classical system, histological changes have not been major. At trout 
reared in a recirculating system, where environmental conditions are maintained at optimum parameters, voluntary 
feed intake (much enhanced by optimal environmental conditions), led to the appearance of massive lipid inclusion, 
such as the liver appears to be a hypertrophic fat mass. This may lead to the occurrence of the diseases and could 
endanger ϐish production.
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Introduction. Rainbow trout is the most 
exploited species of trout in the world and also 
in Romania. For achieving higher production, it is 
exploited in superintensive growth systems. These 
farming systems can cause in certain situations, 
different kind histological changes in some organs 
such as the liver (Haghighi et al., 2010; Monfared 
and Soltani, 2013; Banaee et al., 2013). This may 
lead to the occurrence of the diseases and could 
endanger ϐish production. Histological study of an 
organism is important because all biochemical, 
biophysical and physiological processes, under-
pinning development from the sperm or egg 
stage, until the body taken as a whole, is based on 
histological structures at the cellular and tissue.
Aims and objectives. In this study, we wanted 
to highlight the histological changes of rainbow 
trout liver, under the inϐluence of growth systems, 
knowing that in recirculating systems, ϐish appe-
tite is much ampliϐied. In the literature of our 
country, there are very few data on the histological 
structures of the systems and apparatus of ϐish (in 
general) and trout in particular. Therefore, we 
want to contribute with this paper to complement 
the existing data in the specialty literature.  
Materials and methods. 5 samples of 
liver were taken from 10 rainbow trout, reared 
in different farming systems (5 rainbow trout 
from a classical growth system and 5 rainbow 
trout from a recirculating system). After ϐixation 
in formalin 15%, the pieces were processed 
by inclusion in parafϐin, through all stages of 
hydration, rehydration and microtome sectioning 
at 7 μm. We used trichromic staining protocols. 
For microscopic imaging we used objective with 
magniϐication power of 10X, 20X and 40X. The 
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images used in this paper are accompanied by 
such speciϐications.
Results and discussion. At the control 
group (from classical growth system), liver are 
with a normal structure that consist of liver 
lobules, formed from hepatocytes cordons. These 
cordons converge to centrilobular venula and 
among sinusoids capillary. Hepatocyte aspect 
is normal and does not indicate the presence 
of lipid inclusions into cytoplasm (Fig. 1). In 
the experimental group (from recirculating 
system) the situation is different in the sense that 
hepatocytes are so loaded with fat that appear 
hypertrophied. As a whole, the liver appears as a 
generalized mass of fat (Fig. 2). 
Conclusion. After the appearance of the liver 
in ϐish from the two groups, we can say that for the 
control group there is a certain balance between 
intake and consumption so that the body does not 
have in excess substances that store them in the 
form of triglycerides in hepatocytes. At the ϐish 
from the experimental group, intake exceeds more 
consumption and therefore the surplus is stored 
in hepatocytes at an impressive level.
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Fig. 1. Liver control group: a-hepatocytes rows; b-central-lobular  
venula; c-sinusoids capillary; (Trichrom Goldner-ob. 40X) (Original) 
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Fig. 2. Experimental group liver: a-central-lobular  
venula; b-hepatocytes with large lipid inclusions 
